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[if >R5 4 ] ^W)Wi.(r>mnWMkif 1 0 cycle/secm_L 10 0 cycle/secJ^ 

[if 8 ] u^^mBmzmw $ tL/j«%-e^ ^ ^it^^imtt^m 
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2/ 



TA) . 1, 'i-y''u\i.vyvr^yvmw. (pdta) . i;x.^\^y v^)r ^ 

y^'mt (DTP A) i)^hm\ff^^'}^^t^<ti>—<^X-h^^t^mWitt^m^ 

11 ^mmi^mv^)\^-fiM. ^hxh. y-y^x 

[If 121 r^y^°')i^ ;l/.-}^'>m^'a-^1'^^lt)l7K^^^mMy -7 

[0 0 0 U 

[0 0 0 21 

[t^&5^<7)^tTl 
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mm 2 0 0 2 - 2 4 0 6 0 8 : 3/ 

y V ;^ ^-}^~ > ^tJ^^MtK^^) CODiU^ m±^ft COD (OM^IJ 0±75^ h H 

T ^ y ^-K 'J >m ^-a-^i" ^ C 0 Dtil>6^Tp1M <!: >^ o T v> ^ 

o 

[0 0 0 3] 

t^*. T ^ / >; :^ 'i^' y m-a-W^TK ^ ^0|i^^|i|t4^7X<7) C 0 D w ^ 
trti. ^b^fi^^^kS-^ (#<2rBS 57-37396-^. #r?iBH6 
1 - 2 4 1 7 4 6-^^) . (#r?SHS5 0-2 2 4 6 3"^) . ^S-tt'/^M'S 

(#^635 5 -4 9 5 5 9-^. #^BS 5 1 - 1 2 9 4 3 . miim'fWi (# 

^Ba4 8-84462^. #^83 4 9- 1 1 9 4 5 8"^^) 1^/6^^^ ^:}XTV>^o 

[0 0 0 4] 
[0 0 0 5] 

^;v-Clli^'9> ^TtL^tiBOD (^t;^6-J@^*^*») :ftW^J#o/zi6. BOD 
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[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

[0 0 10] 

4 . 1 0 cycle/sec^^ili 1 0 0 cycle/secJ^JlTt:^* ^ ^ <!: ^ 
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[0011] 

/ L l^i.T tcf&jgc L /c^t^^TK ^ ^ $ P> tclt^tf J: o TMS-r ^1 h =^#||!c h t 

[0012] 

10. r^y^°^)ij)]^mymm-^^j^^u>PT<ymw^m (edta) , 1, 3 

-7°n t°V>vT^ >IZgS^m (PDTA) . i^^^ U y h T < y^W^m (DT 

PA) ^^hmif^^^j^-^j:< t^-^x^^zt^^w:tt^±mi-9(D\^^'rn 
^^izum<DT^ y ^°') ^ )i^^^ym^^^-t^^mmyi^(7)^miji[^o 

[0 0 13] 

m^-hmia^^ti^ mmmyK^ ^ ammmyi^^Th^ - 1 ^ #m ^ 1- -5. ±is 1 ~ 1 

12. T<yyi-°^)i7 j^^^ym^k^^t^^mmyK^mmy -y ^m:^ximmmy 

[0 0 14] 
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±m^m.:^m^mm'it^'^^mmm^^WL^'^izx:hmmx^^m^Kt < k 
coDi&mim^^±^ <mm^x^^o 

[0 0 15] 

^^m^ii^b Q%\xr<7)it^m^-^i^x\^^^o 

[0 0 16] 

e^tcti, EDTA (J^^lyyi^T^>mmm) > DTPA (i^JL^Uy h')T^ 

y^mm) . PDTA (1, 3 -7°^/^">vr ^ ^izgf^m) ^o^^T^ y ^1^°!; 

[0 0 17] 
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#SI 2002-240608 ^-vl 7/ 

^<^^2 0 p pm:d^^|5:;5p p mt^tjfco Ti3 «9 . J: ^^<<Dm^K 1 0 0 
1^ 1 0 0 0 p pmfSJt-e^^o 
[0 0 18] 

[0 0 19] 

■t^1j^(Dii(DX^^o '^(Ommm'^Wcit, l Ocycle/secmJil 0 Ocycle/sec 
l^ATX^ ^ . L < it I 5 cycle/secJ^il± 8 0 cycle/secmTT f) . J: 0 ^ t 
L < 2 0 cycle/secm± 6 0 cycle/secJ^TT^b>2>o 
[0 0 2 0] 

m\Hi,zfj:^x 0 K-m^^^^fzmm. mm^^mM^mfiiZ LxmMii\^KW.M 
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{±i:v^c-^rHlPS^gv>T@e?iJ$tL^o -eoPBlPifi. l ~2 O Omm-eab^). 
t L< (i2 ~ 1 5 0mm, J:l9*?tL<(i> 3~10 0mm-e^^o 
[0 0 2 1 1 

^^x-^^o LxitmmU(7)>^m<Dmm:^mmmmmm<D i / 1 o o o ~ i 
/bx^^, L < {± 1 / 5 0 - 1 / 5 T^^o ■^com^immm^^mu<D 
m^\t^<D^m. (ft® <7) 1 / 1 0 0 ~ 1 / 5 -e^) . »i L < {i 1 / 1 0 ~ 1 

1/20-1/1 o-e^^o 
[00221 

«#^g(i> 1 M<7)miij#t 1 m<Dmmwix\t 1 i®<7)mi!i^t 1 m.(DWLmmM 

[0 0 2 3] 

mmmt^ misor ^ y ^'') ij )v^^ym-^^^mm7i^<Dmmm.i\:^nxu^^ 

[0 0 2 4] 

5^x^^fzr < J •^°') ij )\^-=f^ym^^mi^^^m^x-^%wmimx%mx^:h'^ 

, WJB'MB.^^^\^'%^^ ^tifX%h^^\zt£^fz^(0}in7LX\^^ho 
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[0 0 2 5] 

WMtLX mWMit \^n^Xi, mf€ L 4^ V MM 4" h # \z m U ^J: 

^?*^J: <«lim<b-T?l='^o immMMz^ 2~ l O v. L< {i2 ~8 VO 
[0 0 2 6] 

i:t>tt;E,o ^:rt:^m^co#^{i|t#:. ffl^fc^. h^v^-f tL<7)f^4^ 

10 0 2 7] 

\j^\t±mt^%^tii}f^\tM\^X^i.^^o 
[0 0 2 8] 

m»iLt. B#rBlO«T'^:b^tL>5>aKl:{±. C 0 DlfitcMI-'SSMtcM LT 0 . 
1 0 0 O^t. L< (iO. 5l§:^^'b 1 0 Ojg-Cab^o ^Cl-eCODffi 

(7)^<7)2lgi L-C^t)$tL^o 
[0 0 2 9] 
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[0 0 3 0] 

m^m^M [z\-^^^xmm-f^o 

[0 0 3 1 1 

5^m't^^t-h^x^^'^^^\>z.x^^m. ^xf\z^Kh(ou^^^^^mx^h 

o 

m (axif». 1 9 7fij) t;#ia$tL-cv^^o 

[0 0 3 21 

JRtlffif 'i)lfflffit LT. /^'^)V7. i-r'-f ^ If (Bacillus editabidus) . 

-9- 'J >^ (Bacillus subtilis) ^ p< 'J "^^^ (Bacillus me 

gaterium) . /^•?-;u;^ ^7 tj^-U (Bacillus sphaericus) ^ tfb tt 
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C:tt^(i. Bacillus edtabidus-1 (^XOT^ ^1 3 4 4 9-^) 

> Bacillus subtil is NRIC 0068 ^ B. megaterium NRIC 1009 > B. sphaericus 
NRIC 1013 ^j:t^tLXmMjiZX^-t^^ti)^T^:^o 
[0 0 3 3] 

m<DEDT A^mm^^-r^m^mm^t Lxa. wmbss 8-43732-^ 

tCfS^cOvj.— V^i-:^M-^T )liJ V Applid and Environmental Mic 

robiology vol. 56, p. 3346-3353 (1990) HfBa<7)Ti/n/s'i^ -r 'j ^ Am<OMU. Ap 
pi id and Environmental Microbiology vol.58,No.2,Feb. 1992, p. 671-676 l-fBl^ 
<7)Gram-negative isolate:^^^l^fhit;ho ^tLh<Dd'^. i/j.-V^i- 
X • J-T^-i 9 M^7^ (Pseudomonas editabidus) ^±^ Pseudomonas editabidus 
-1 (I^XW®^^ 1 3 6 3 4 -^) tLTA^-e^^o 
[0 0 3 4] 

• ir'-f ^ \£^7. (Bacillus editabidus) IkX^ :^ V 7 ^ n/s'^ ^ - • ar-xV ^ 
If^J^X (Mesophilobacter editabidus) ifmihh.ho ^(^^mr \ ^ ^^-^^ 
yMM^MM^"^^)^^ ' J^f^ ^ ^'"^'^ (Bacilluseditabidus) (i. Bacillus e 
ditabidus -Ml (WlX^MW^ 1 4 8 6 8"^-) :?5.?/Bacil lus editabidus -M 

2 mxmm^mi 4 s e 9-i-) <7)mi-^mx$>^o ^mr^y^jji^^^ym 

li^ftfM^ y 7^ u/-^^ ^— • i-rW ^ 11'^';^ (Mesophilobacter editabidus) 
(i. Mesophilobacter editabidus-M 3 (I^XM®^^ 1 4 8 7 0-^) <7)Sf 

[0 0 3 5] 
[0 0 3 61 
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mx i> . t fzm^m±m i,zx^mmt m^Bm^m t im.^^i^^fzmmx^ o 
fzMm'MM^:mmMM<^m7KxmitLtz'rBmim^^^^t:^^x^:ho ^^^tK^^^' 

[0 0 3 7] 

^#^maJLTV>^o ^<^J:9^*#0^j^{i. (1) ]^^^tJ<7)jtJgt#Jtifc 
0«igjL (2) (3) ^^l^^tJ^fStt^^fM 

[0 0 3 8] 

-m^f^zit. m^^i^^amy^ i m^^fz «9 mmMMxio g -sokg l < «±2o 
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ti^-v^TO. 0 0 5-2 0 0. #<cOt#^tC$f$ t<(iO. 0 5-2 0. J: 
^L<(iO. 1 - 1 0OJt^7j>^^S^$ti;!)o 

[0 0 3 9] 

^"^^^mmtt^o ±M (3) RXf (4) <7)^#:6^;^vi<!: L-C{i. 

[0 0 4 01 

^iic. ±u (3) Rxf (A) i^zmi'ftzs^^m^mmmimRifmn^mK^ 
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^-v: 14/ 



M,i$.mizii^ -t;i'n-;^, 7"^;^h^>. T#n-7.<7) j; 9 ; ^- 

> , ^y^y. r)v r ^y^j: t~(Dyfi^im. 6 ® ; 4- > xMtli > ^i^" 'J i^' - )^ 

[0 0 4 1 ] 
[0 0 4 2] 
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^ <7) j^ffl t;irx.t#^ ^> <7) ^ if Mli ^ Pnl ^ ^ 
[0 0 4 31 

CO:^^. fi'^O^MlCfllHl^oltT^) iv^o ^^-7 h<7)feSt LT{i. 0. 1~ 
5mmflJ$;6m<^ fl^Tl'^^O. 1 mm J; /h^ V^^^tC ti, tB#:^^S7fC<7)@m 

^Vyif')::i~)VfV^°')'^- (PEG) . If^^^T;!/^-;!/ (PVA) . 
[0 0 4 4] 

MLSS 2 0, 0 0 0 p p mfIJtO?mB#) t^jfciiL. m^^J£»J (^flx. 

(f. N, N, N', N' -7- b ^^f-^i/ji^i/vvT^ . ^^mt^n {m^\i 
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[0 0 4 5] 

o 

[0 0 4 6] 

i^n.^<D^aMtLXii. ^mttm^^O. 10~0. 7 0g/cc. $?iL<{i0 
. 15-0. 6 0 g/c c. it^M«^«3 0 0-2 8 0 OmVg. L< {i 
600-2500 m V g . «L^# 10nm~500;t. m(7)|EgB<7)«L#«;6-^ 
0. 1 ~2. 5 m 1 /g, 0$ L< (iO. 15~2. 5 m I y g(Dii<Dmi-MT 

i9;^i^v>^M7K^O^MM«/ii^/h$<:^^<7)T% 0. 1 - 8 mm<50 ^ (7)7i^'||fflfi<j 

?S14^4'tc®^^b1--i>;^&(i. #§i¥n-77074-^<2:IRtc^r?i^^tLTV^-5>o 
[0 0 4 7] 
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^^ISli:^'^ lb ^-^J? $0.3-6. Oram. ^jim*20~300g/m2cDa^ilil»^fflv^ 

-2) o 



[0 0 4 8] 

-r^RV'^^i^^^t'im^txm^KmiiRi'^^t-^^x^:ho m^if. #i~30;/. 

mO^^^lt^^ f> ^ ;i) J¥ ?0. 3-6. 0mm. -i.fififi20-300g/m2<7)^^li»-e^;K 
[0 0 4 9] 

J:^i^bX^a(7),^E • ?A^<b<^t!lffi]J , TKWf^ri^^, vol. 13, No. 9, 1990, p. 563 

-574. m^i^^^h(D mmyK^mmim^mm ■ mm ' mm] , mAtmy^, 

vol . 34, No. 10, 1992. P. 829-835 ^ KtZm ^flX^^^o 
[0 0 5 01 

DOL^ SurfClean'&if<^MJ (v^-f tt^ -9-^ >^ ^ ;^ ;l/X B^(;^)) ^fflv^ 
>g) i t ^^^tr § ^ o 
[0 0 5 1 1 

mm^^^j:^n^m. ttz. (s) Rr/ (4) i<z^^fzmf^i^s^mmm.m<o 
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[0 0 5 2] 

^sfi. pH. DO m^mm) . mm.mk(DcoY)\mim^Lxmm^^^ 

o pH{i4. 0-8. 5.«^^L<(i4. 5-8. 0 "C'^) 0 . ^7K<7)ttKt^iS D 
-CMt^i^v^l=Silii^^^^iR$tL;So D0{i5. Omg/1-15. Omg/l>$? 
tL<{i7. Omg/1-13. 0 m 1 "C^^o p Hti. ^ S 7t {± T 

(D'mm^i-^. D0(iis^*(7)iit^tcj:o-ctijfp-e§'5>o 

[0 0 5 3] 
[0 0 5 4] 

a7K^2!;aSi^<7))|itr£ ^ C O D <7)ilJ^ JioT-t^^-t-'l) ^if^> C O D 1i 4: tlJj 

^-r^mwtLxii^ m^if im cos$^od-i o oo/i i o o, hor 

I BA^CODA-2 11/212. 0 y D v-XM^yS^gljjC 0 

DM^^W COD- 1 5 0 0^(7)l^m^W:-^^^ifhti^-^K ^UnhK^i^^K 
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[0 0 5 5] 

«?i^Ji^7fcl:<7)0.001~5M»%. $f^L<{i0.01~lW»%-e^O. «m«?Jf. 
[0 0 5 6] 

[0 0 5 7] 

tr)^itm^ (ijy^^-i-y. T;v^^>m^^1 ^-^tf^gft-hrl^Lfcfl:. 2) 

mmnm t tmw: ^Mi^^^t ^^x § ^ o 

[0 0 5 8] 

mmm] 
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^ ^ ^ P^^-t ^ ^> <^-e^ ^ v>o 

10 0 5 91 

(mmm i ) 

^^^^ (7) T ^ y *° >; ^1^' > @t ^ -a wi" -5) )i7Kijt*4 ^ L T . (Dit^m ^ y 

^X^xn X^LfzMMM^ y^mWii^^^fZo ^<Dm'M(DMit. likr(Dm'0 

COD 2000ppm 
Cu 220ppm 

EDTA SSGppm 
:^)VAr )^'r^V ISOOppm 
pH 9.5 
[0 0 6 0] 



1^;^ >?.7->V>^^ (SUS 3 1 6) 

Uf^^M. 2 0 mm 

mmmi (b^t-^/ m) bc^'j->#io5) e.oKg 
imm 1 0 0 m L 

650 A 

mj± 5. 5 V 

aiPFSE 7 6 1: 
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#11 2 0 0 2 - 2 4 0 6 0 8 ^- v I 21/ 

[0 0 6 1] 

mi] 



mi 





COD 


E D T 

A 


0 


20000 


620 


1 


17500 


540 


2 


16000 


380 


4 


9000 


0 


6 


5000 


0 


8 


4000 


0 


10 


3000 


0 



#^4 : COD i± ppm.EDTA it 



mg/L 

[0 0 6 21 

4 2 9 9^<DmMm 1 Kum<^mmmmm\^\ ±$^mmwL^nm^^^M^i'^ 

0 Oppmt-abo/io 
[0 0 6 31 

mmm 2 ) 

^°')^-fvy 0.5% 
mn^^^ 0.1% 

Cu-EDTA 0. 1 % 

1/30M'; yBB-Wwi 500m I 
pH 6.0 

mW : Bacillus editabidus-l (l^iXOT^ ^ 1 3 4 4 9"^) 
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[0 0 6 4] 

[0 0 6 5] 

^'fifa^fzo EP-^> #S2 -7 h;i/<:oiSl^^^Wa«tC±fao.l%Cu-EDTAJ&^ 

-enKtL/im (^:^mM-t?800mg) ^v^inL. :^^)mL/^R)Sm^v±^^ii<^> 8 

BtP^IS^Lfct^. COD:S.?^^EDTA»^PJ^L/^o EDTA*{iS^¥ 
K^^l^' 58#105M (1995) tcfSic<^-r ^ > n-7 h ^5^'^ 

[0 0 6 6] 

[^2] 



162 





CO 

D 


EDT 

A 


COD 


E D T A 


0 


20000 


620 


17000 


180 


1 


17500 


540 


15000 


110 


2 


16000 


380 


1800 


0 


4 


9000 


0 


600 


0 


6 


5000 


0 


400 


0 


8 


4000 


0 


100 


0 


10 


3000 


0 


60 


0 



: COD {i ppm.EDTA « mg/L 



[0 0 6 7] 

ttliiE# 2003-3077163 



#112 002-240608 



-^-v: 23/ 



[0 0 6 8] 

{%mm 3 ) 

|IM^fl2 ^ISI^lwEDTAfi. COD<jt^M^t> |g:i:^^3 tf^io 
[0 0 6 91 

[^3] 



3 



mmm 


CO 
D 


EDT 1 
A 


COD 


E D T A 


0 


20000 


620 


15500 


150 


1 


17500 


540 


13500 


80 


2 


16000 


380 


1500 


0 


4 


9000 


0 


480 


0 


6 


5000 


0 


150 \ 


0 


8 


4000 


0 


80 


0 


10 


1 3000 


0 


70 


0 



M^isL : COD (i ppm.EDTA it mg/L 



[0 0 7 0] 
[0 0 7 11 

: Pseudomonas editabidus-1 (I^XWffi^ ^ 1 3 6 3 4-^) 
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[0 0 7 2] 

^t>M:^t. -m(OC0D fg:vl3?bm^^1# hti^o 
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mm 

^ ^ ll o 
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m A m M m m 



^SIJ#^ [000005201] 
1 . B 1990^ 8H14H 



